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OKono 40% NaLMEeHTOB C MHOMXKECTBEHHbIMM LiepebpanbHbiMu aHespuamamu (MLLA) nocTynatoT B 4EeKOMNEHCUPOBAHHOM COCTOAHUM. [1n8 nonyyeHus
Hauny4wux GyHKLMOHANbHbBIX UCXOA0B KaxAbli Cy4alt TpebyeT MHAMBUAYaNbHOO noaxona. He pelleHbl BONPOChI TaKTUKK neveHus MUA B ocTpom
nepuoae KPOBOU3IUAHUA MPY JIOKaNU3aLUM BCEX aHEBPU3M B 30HE OHOMO XMPYPIr1YeCcKoro AocTyna.

B cTaTbe npeacTaBneHa 43-neTHAn naupeHTKa ¢ MLUA: pasopBaBLielica aHeBPM3MOW NnepeaHelt coeauHnTenbHoin aptepum (MCA) M MHTAKTHBIMM Npa-
BOW NepuKannésHoii v npasoii cpeaHeit mo3rosoi apTepuammn (CMA). NMepBbiii 3Tan 3akAt04anca B KAMNMPOBAHMM pa3opBaBLLeiics aHeBpu3mbl MCA
¥ AEKOMIMPECCUBHOW TpenaHaumy Yepena. MNocne cTabuansaumm CoCTOAHNA NaLMEHTKE BbINONHEH BTOPOW 3Tan /ieYeHnA B 06bEMe: KAUMMpOoBaHUe
aHeBpU3M NpaBoi NepuKannésHoit, npasoit CMA 1 KpaHWoniacTMKa AedekTa yepena ayToKoCTbHo. MaLMeHTKa BbINMCcaHa U3 CTaLMOHapa B yA40BAeT-
BOPUTE/ILHOM COCTOAHUM.

MpeacTaBneHHbI cayyait 4eMOHCTPMPYET He0BXOAMMOCTb TMOKOro MHAMBUAYANbHOTO NoAXoAa K ieveHnto MUA B ocTpom nepuoae KpoBOU3NUAHMS.
PasgeneHvie no BpeMeHu 3Tanos XMPypruyeckoro Ie4EHUA U NPOBEAEHNE BTOPbIM 3TaNoM KAUMUPOBAHUA UHTAKTHbIX aHEBPU3M C OAHOMOMEHTHO
paHHel KPaHWONNACTUKOM NOCNe KOMNEeHCAL MM COCTOAHMUA NALMEHTKM NO3BOAW/IO AOCTUYb ONTUMANbHOMO pe3y/ibTaTa eyeHus.

KnioueBble cnoBa: MHoXeCmeeHHble yepebpasnbHble GHEBPU3MBI, KAUMUPOBAHUE GHEe8pU3Mbl, 0EKOMIPECCUBHAA MPENaHAayus, SmanHoe aeveHue,
pa3psbi8 aHe8pu3Mbl COCYyd08 20108HO20 MO32d.
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About 40% of patients with multiple intracranial aneurysms (MIAs) are admitted with poor-grade subarachnoid haemorrhage (Hunt & Hess Grades IV-
V). Therefore, an approach to identify the most appropriate strategy for an individual patient should be applied to obtain the best functional outcomes.
However, there is still no consensus on selecting proper MIAs treatment in patients with acute subarachnoid haemorrhage with localization of all
aneurysms in the surgical intervention area.

The article presents a case of a 43-year-old patient with MIAs: a ruptured aneurysm of the anterior communicating artery (ACA) and intact right
pericallosal and right middle cerebral arteries (MCA). The first stage included clipping the ruptured ACA aneurysm and decompressive craniectomy.
After stabilization of the patient's condition, the second stage of treatment was performed: clipping the aneurysms of the right pericallosal and right
MCA and autologous cranioplasty. The patient was discharged from the hospital in satisfactory condition.

The presented case demonstrates the need for a flexible individual approach to treating patients with MIAs and acute subarachnoid bleeding. Staged
surgical treatment and performing as the second stage clipping of intact aneurysms with simultaneous early cranioplasty after compensating the
patient's condition allowed for good treatment outcomes.

Keywords: Multiple intracranial aneurysms, aneurysm clipping, decompressive craniectomy, staged surgical treatment, cerebral aneurysm rupture.

For citation: Litvinenko DV, Zyablova El, Tkachyov VV, Muzlaev GG. Osobennosti khirurgicheskogo lecheniya mnozhestvennykh tserebral'nykh anevrizm v ostrom
periode tyazhyologo subarakhnoidal'nogo krovoizliyaniya [Surgical treatment of patients with multiple intracranial aneurysms and acute severe subarachnoid
hemorrhage]. Vestnik Avitsenny [Avicenna Bulletin]. 2022;24(4):553-61. https://doi.org/10.25005/2074-0581-2022-24-4-553-561

553



Litvinenko DV et al Multiple intracranial aneurysms

AVICENNA BULLETIN
Vol 24 * No 4 % 2022

BBEAEHMUE

Mo AaHHbIM NONYAALMOHHBIX UccienoBaHui MLUA BcTpevatoTcs
B cpesHem y 20% (0T 2% a0 44,9%) NaLLMeHTOB C BbIABNEHHbIMM Liepe-
6panbHbiMK aHeBpuamamu [1]. B 6onblimHCTBe nccnegosaHnii MLUA
paccMaTpMBatOTCA KaK AOMONHUTENbHBIN GAKTOP, OCJIOKHAOWMI Ne-
YeHWe AaHHOM KaTeropum naumeHTos [2]. CybapaxHomaanbHoe Kpo-
somsnuaHue (CAK) y naumeHtos ¢ MLUA yale NpuBOAMT K TAKENOMY
cocToaHuto, B 43% 3to V-V no Hunt & Hess Grades [3]. Heobxoau-
MOCTb BbIK/HOYEHMA M3 KPOBOTOKA Pa3opBaBLIENCA aHEBPU3MbI He
BbI3blBAaET COMHEHUA M MOATBEPKAEHA PeKOMeHAATeNbHbIMM NPOTO-
Konamm Accoumaumm Herpoxmpypros Poccum (AHP) n EBponeiickum
peKkomeHaaTeNbHbIM NPOTOKoN oM (EUGMIASAH), Tak e yKasbiBaeT-
CA O BO3MOMHOCTU ONEPaTUBHOMO JeYeHUA MALMEHTOB B TAXKENOM
coctoaHun V no Hunt & Hess Grade 6e3 nogpobHoro 060cHOBaHMA
NPUMEHEHNA TOTO UM UHOTO METOAA NIeYeHUs, CPOKOB NPOBeaeHUA
OnepaTMBHOrO IYEHNSA, B TOM YMC/IE U STANHOCTM IEYEHNA Y NALMEH-
ToB ¢ MUA [4, 5]. OcTaéTca OTKpbITBIM BOMPOC O LeN1ecoobpasHoCTH
BbIK/IOYEHNM U3 KPOBOTOKA «XONOAHBIX» aHEBPU3M, PACMONOKEHHbIX
M0 XOA4Y XMPYPrUUYECcKoro AoCTyna K pasopBasLueics aHeBpusme [6, 7).

MpeacTasnsem ycnewHbli ciy4an npegHaMepeHHOro Agyxa-
TanHOro nevyeHus naupueHTkn ¢ MUA opHoro cocyauctoro 6acceliHa B
OCTPOM NEpUOLE KPOBOMU3/IMAHMA, NOCTYNMBLUEN B KpalHe TAXKENOM
coctosaHun —V no Hunt & Hess Grade.

KnuHuueckuit npumep

bonbHaa C., 43 roga, noctynuna B KAnHMKy 9.09.2021 r. AHa-
MHe3: CTpaZlaeT MOSIMKUCTO3HON BonesHblo nodek, 3abonena ocTpo
Ha pabote, Korga 6e3 BMAMMON MpUUMHBI NOABUAACh CNabocTb, 3a-
Tem notepsana co3HaHue. bpuragoi ckopoit nomoly AocTaBneHa
B KAMHMKY C npefBapuTenbHbIM AMarHo3om «OcTpoe HapylleHue
MO3roBoro KposoobpatueHua (OHMK)». Mpu noctynaeHumn cocros-
HUe TAXENOe, NepeBefeHa Ha UCKYCCTBEHHYIO BEHTUAALMIO NETrKMX
(MBN), co3HaHMe oTcyTcTBYET — KOMa 1, no wkane kom Masro (LUKI)
— 8 6annos. OTMeyanacb npexoasLas aHusokopusa S>D, 3paukoBble
doTopeakuum 1 KopHeasbHble pedneKcbl COXPaHEeHbI, IEBOCTOPOH-
HAA NMPaMWUAHAA HeAoCTaTOMHOCTb. Mo wKane Hunt & Hess -V, yto
B COYETAHUM C OCNONKHEHHBIM TEYEHUEM TUMEPTOHUYECKON 6onesHn
ycyrybnsano coctosiHue, Fisher 4, Graeb 5. Mpu KT ronosHoro mo3ra
BbIABNEHO MaccuBHOe HasanbHoe cybapaxHOUAanbHO-BEHTPUKYAAP-
Ho-nepuduccypanbHoe KpoBOM3AWAHME, OTEK npasBoi remucdepsbl
ronosHoro mosra, KT aHr1orpadms BbifABUAA MHTAKTHbIE aHEBPU3MbI
pa3Buaku npasoit CMA pasmepamm 3x3 Mm 6e3 BbiparKeHHOW LUerKn
(vHaekc Kynon-weiika 1,0) M npaBoit NepuKannésHon apTepum pas-
mepamu 2,3x1,4 mm 6e3 BbipasKeHHOW WeNKK (MHAEKC Kynos-Lueiika
1,0), pa3opBaBLLylOCA aHEBPU3MY NepeaHei coefuHUTENbHOW-Me-
pepHei mo3rosovi aptepuii cnesa (MCA-MIMA) pasmepamu 3x1,5 mm
6e3 BbipaXKEHHOW LWeNKM (MHAEKC Kynon-welika 1,0), Kynon Hanpas-
NleH K3aay v Bnpaso (puc. 1a, b).

Mocne NpoBeAEHHOM HENPOAOMKUTENBHON MHPY3MOHHON Te-
panuu ypoBeHb CO3HAHWA BOCCTAHOBU/ICA A0 COMOpa. YuMTbIBaA Mac-
CMBHOE KPOBOU3NMAHME, OTEK NPABOro NOAYLIAPWA FOI0BHOMO MO3ra,
OYaroBYK HEBPOJIOMMYECKYIO CUMNTOMATUKY, HEOBXOAMMOCTb CaHa-
LMK 6a3anbHbIX IMKBOPHBIX LMCTEPH, MPUHATO pelueHue 06 OTKpbI-
TOM OMepaTMBHOM BMeLLaTeNbCTBe. BbinosHeHa onepauya — AeKoM-
NnpeccuBHaA TpenaHaLmMa Yepena cnpasa C MMMNAHTaLMeN KOCTHOMO
JIOCKYTa MOA, Koy npasoro beapa, KAUNMpPOBaHWE pasopBaBLUeica
aHespu3Mbl MMA-MNCA KoHTpAaTepasibHbIM AOCTYNOM CripaBa (goctyn
BbIOpPaH UCXOAA W3 3a4HEr0 PACMONONKEHUS KyrNoaa aHEBPU3MbI, TA-
YKECTU COCTOAHMSA, He0BXOAUMOCTH AEKOMNPECCUM NPABOro NoAyLIa-
pU1A roNOBHOTO MO3ra, B CBA3M C HANIMYMEM OTEKa, BbICOKOTO PUCKa No-
ABNEHUS B NOC/IE0NEPaLMOHHOM NEePUOE aKCMaNbHOM AUCNOKaLMH).
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INTRODUCTION

According to population studies, MIAs occur on average in
20% (from 2% to 44.9%) of patients with identified cerebral an-
eurysms [1]. In most studies, MIAs are considered an additional
factor making it challenging to treat this group of patients [2].
Subarachnoid haemorrhage (SAH) in patients with MIAs often
leads to a poor patient condition; in 43%, it is Hunt & Hess Grades
IV-V [3]. The need to exclude the source of bleeding from the cir-
culation is beyond doubt and recommended by the Association
of Neurosurgeons of Russia and the European Stroke Organiza-
tion guidelines for the management of intracranial aneurysms
and subarachnoid haemorrhage. It also indicates surgical treat-
ment of patients in poor condition (Hunt & Hess Grade V) without
full treatment method validation, surgical treatment timing, and
treatment stages in patients with MIAs [4, 5]. However, there is
still no consensus on the issue of the exclusion of unruptured an-
eurysms from the circulation located along the surgical access to
a ruptured aneurysm [6, 7].

We present a case of successful intentional two-stage treat-
ment of a patient with MIAs at a single vascular bed with poor-
grade subarachnoid haemorrhage (Hunt & Hess Grades IV-V).

Patient information and clinical findings

A 43-year-old female was admitted to the hospital on Sep-
tember 9, 2021, presumptively diagnosed with a cerebrovascu-
lar accident (CVA). The patient has a history of polycystic kidney
disease; she suddenly felt sick at work when weakness appeared
for no apparent reason, and then she lost consciousness. Upon
admission, the patient was in a severe condition; therefore, she
was put on mechanical ventilation. The patient was unconscious
with A Glasgow Coma Scale (GCS) score of 8. In addition, tran-
sient left anisocoria, photopupillary and corneal reflexes were
preserved, and left-sided pyramidal insufficiency were noted. The
patient presented with poor-grade SAH (Hunt & Hess Grade V),
which, combined with the complicated course of hypertension,
aggravated the condition. Fisher and Graeb's scores were 4 and
5, respectively. A head CT scan revealed massive basal subarach-
noid-ventricular-perisylvian haemorrhage and swelling of the
brain's right hemisphere. CT angiography revealed unruptured
junction aneurysms of right MCA and right pericallosal artery an-
eurysm of 3x3 mm and 2.3x1.4 mm in size, respectively. The an-
eurysms were of wide neck type with a dome-to-neck ratio of 1.
In addition, a ruptured aneurysm at the junction between the left
anterior cerebral and ACA measuring 3x1.5 mm was detected.
The aneurysm also was of wide-neck type (a dome-to-neck ratio
of 1), with the dome posteriorly directed posteriorly and laterally
to the right (Fig. 1a, b).

After a short intravenous fluid therapy, the level of con-
sciousness progressed to a stupor. Considering the massive sub-
arachnoid bleeding, oedema of the brain's right hemisphere,
focal neurological deficits, and the need for basal cisterns clear-
ance, a decision was made to perform open surgery. Right de-
compressive craniectomy with bone flap removal and placement
in the subcutaneous pouch of the right thigh and clipping of the
ruptured MCA-ACA aneurysm via the right contralateral approach
were performed. The surgical technique was used given the pos-
terior location of the aneurysm dome, the severity of the condi-
tion, the need for right hemisphere decompression, oedema, and
the high risk of brain herniation in the postoperative period.
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Puc. 1a KT 20n108H020 Mo32a nayueHmku C. npu hocmynneHuu. Cmpen-
KaMU YKQ3aHA KPOBb 8 apaxHOoUOasnbHOM NpocmpaHcmae

Fig. 1a Preoperative CT scan of the head of the patient. Arrows indicate
blood in the subarachnoid space

OT OAHOMOMEHTHOMO K/AMUMUPOBAHWA WHTAKTHbIX aHEBPU3M
passunkm npasoit CMA 1 nNpaBoi NepUKanNEsHOM apTepun, YTo Tex-
HUYECKM ObINI0 BbINOHUMO W3 UMEIOLLETOCA OMEepPaTUBHOMO OCTYNa,
peLleHo BblN0 BO3AEPKATLCSA, TaK KaK 3TO HEOMNpPaBAAHHO YBENWUYMBa-
N0 TAXKECTb ONepaLMOHHOM TPaBMbl M PUCK Pa3BUTMA Ba3oCnasma, a,
BCNIEACTBME ANCCEKLMM U NPENapOBKM COCYAO0B, YBEIMUMBANOCH BPEMA
onepaTMBHOrO BMeLLaTenbcTsa. KT-KOHTpOb nocie onepauvu yaos-
NETBOPUTE/IbHbIN, BU3YaNIM3UPYHOTCA KAMNCbI Ha aHeBpuame MMA-MNCA,
6a3asibHble IMKBOPHbIE NPOCTPAHCTBA CAaHUPOBaHbI (puc. 2a, b).

B cBA3u ¢ npoanénHoit UBJ, HanoxeHa Tpaxeoctoma. B Teue-
Hue 20 cyToK OTMeYeHa MONOXKUTeNbHaA AMHAMMKA, NaLMeHTKa ne-
peBefieHa Ha CaMOCTOATE/IbHOE ApIXaHWe Yepes TPaXeoCTOMUYECKYIO
KaHIOt0, BOCCTAHOBMNOCH CO3HaHWE A0 YPOBHA NETKOro OryLeHna
(LLIKT 13 6an10B), MEHUHIeabHbI CUHAPOM PETPECCHPOBA, COXpa-
HAICA 1IEBOCTOPOHHUI remunapes A0 4 6an108B, paHbl r0/10Bbl U Npa-
BOro 6e4pa 3aKnnu NepBuYHbIM HaTaKeHnem, no KT OTEK roNnoBHOro
MO3ra perpeccupoBsan. bbino NPUHATO pelleHWe BbINOAHUTL BTOPOM
3Tan XMpPYPruyeckoro sIe4eHna — KAMNMPOBaHWEe OCTaBLUMXCA aHEeB-

Puc. 1b KT-aHauozpammesl 201108H020 Mo32a nayueHmku C. npu nocmy-
naeHuu. Cmpenkamu yka3aHel aHespusmel npassix CMA, lCA u nepu-
KannésHol apmepuu

Fig. 1b Preoperative CT angiography of the cerebral arteries of the
patient. Arrows indicate aneurysms of the right MCA, ACA, and
pericallosal artery

It was decided not to perform a simultaneous clipping of un-
ruptured junction aneurysms of the right MCA and the right peri-
callosal artery. Although it was technically feasible with the avail-
able surgical access, it would unreasonably increase the severity
of the surgical trauma and the risk of vasospasm. In addition, the
preparation and dissection of the vessels would prolong operat-
ing time. However, postoperative CT control yielded satisfactory
results, clips on the MCA-ACA aneurysm were visualized, and the
basal cisterns clearance was observed (Fig. 2a, b).

Due to the prolonged mechanical ventilation, a tracheos-
tomy was performed. Clinical improvements were noted within
the next 20 days; the patient was weaned from the ventilator
to breathe spontaneously through the tracheostomy cannula. In
addition, the level of consciousness progressed to mild stunning
(GCS scale 13 points), and meningismus was not observed. Also,

Puc. 2a, b KT 2onosHozo mo3ea nayueHmku C. | cymku nocae onepayuu: CmMpesaxamu YKa3aHel Kauncel Ha aHespuame 1CA, caHuposaHHsle 6a-

30/1bHbIE YUCMEPH®bI

Fig. 2a, b Postoperative CT scan of the head of the patient on day one after surgery: arrows indicate clips on the ACA aneurysm and clearance of

basal cisterns
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P13M U KpaHMoNiacTMKa gedeKTa KocTel Yepena COXpaHEHHO ayTo-
KOCTbto. MpesaBapuUTeNbHO BbINOMHEHA LiepebpanbHas aHrMorpadus
[J/19 UCK/TIOYEHUNA paHee He BbIABJIEHHbIX aHEBPU3M B OCTPOM Nepuo-
[ie KpoBoM3IAHMA Ha GoHe Basocnasma (puc. 3a, b).

BTopoit 3Tan onepaTMBHOTIO NeYeHMs NPoLEn 6e3 0CNOKHEHNN
(puc. 4a, b).

B TeyeHue nocnegytowmx 22 cytok (42 cyTKM 3aboneBaHus)
TaKKe OTMeYeHa NONOKUTENIbHAA AMHAMMKA: NaLMeHTKa Bbina AeKa-
HY/IMPOBaHa, AbIXaHWE CaMOCTOSTE/IbHOE Yepe3 BEPXHWUE ApIxaTeNb-
Hble NyTW, TEMUMNAPE3 U MEHWUHTeasIbHbI CUHAPOM PErpeccMpoBany,
COXPaHANUCL NETKME KOTHWTWMBHblE PacCTpoicTea. MpucoeauHunca
CMHAPOM CUCTEMHOFO BOCMANUTENIbHOMO OTBETA, KOTOPbIN BblA Kynu-
poBaH aHTMBbUMOTUKOTEpanuei. Ha aTom poHe pas3BMANCL OKK/O3MB-
Hble TPOM603bl BEH HUMKHKUX KOHEYHOCTEW, HEe OKKNH03UBHbI TPOMBO3
06eunx BHYTPEHHUX APEMHbIX BEH, YTO NOTPEBOBANO HAa3HAYeHUS aH-
TUKOAryNAHTHOW Tepanuu.

Puc. 3a LiepebparnbHas aHeuoepagusa nayueHmru C. Cmpenkol ykasa-
Ha aHespu3sma npasoll nepukannésHol apmepuu

Fig. 3a Preoperative cerebral angiography of the patient. The arrow
indicates the aneurysm of the right pericallosal artery

left-sided hemiparesis persisted in scoring 4 according to the
modified Ashworth scale (MAS), head and right thigh wounds
healed by primary intention, and brain oedema regressed on
the follow-up CT of the head. Therefore, it was decided to per-
form the second stage of surgical treatment — clipping the re-
maining aneurysms and autologous cranioplasty. In addition,
preliminary cerebral angiography was performed to rule out
previously undiagnosed aneurysms in the acute SAH with vaso-
spasm (Fig. 3a, b).

The second stage of surgical treatment was uncomplicated
(Fig. 4a, b).

Over the next 22 days (within 42 days after admission), clin-
ical improvements were also noted: the patient's trachea was
decannulated, with the restoration of spontaneous breathing
through the upper respiratory tract. Neurological symptoms, in-
cluding hemiparesis and meningismus, regressed. However, mild

Puc. 3b LiepebpansHas aHauoepagus nayueHmku C. Cmpesnkol ykasa-
Ha aHespu3ma npasoli CMA

Fig. 3b Preoperative cerebral angiography of the patient. The arrow
indicates an aneurysm of the right MCA

Puc. 4a KT 20n108H020 mo32a nayueHmku C. | cymku nocne nosmopHol
onepayuu. CmpenKkamu yKa3aHsl 30HA KPOBOU3NUAHUA 8 6a3as1bHbIX
omaenax npasoli no6Hol donu u Kauncel Ha aHespusmax MCA u CMA

Fig. 4a Postoperative CT scan of the head of the patient on day 1 after
reoperation. The arrows indicate right inferior frontal lobe hematomas
and clips on the ACA and MCA aneurysms
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Puc. 4 b KT 20n08Ho20 mo3ea nayueHmxu C. | cymku nocsie noemop-
Holi onepayuu. Cmpenkoll yKa3aHa Kaunca Ha aHegpusme npasoli ne-
pukannésHol apmepuu

Fig. 4b Postoperative CT scan of the head of the patient on day 1 after
reoperation. The arrow indicates the clip on the aneurysm of the right
pericallosal artery
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Puc. 5a KT 20n08Ho20 mo3s2a nauueHmku C. neped ebinuckoli. Cmpen-
KaMU YKa3aHel 30HG NOCMONEPAYUOHHbIX usMeHeHUl 8 6a3asbHbIX
omaesnax nobHbIx donel, Kauncel Ha aHespuamax MCA u CMA

Fig. 5a Postoperative CT scan of the head of the patient before
discharge. The arrows indicate the zone of postoperative changes in
inferior frontal lobes and clips on the aneurysms of the ACA and MCA

BonbHas bbina BbiNMCcaHa Ha aMbynaTOpHOE fleyeHne U Npose-
JeHvie peabunutaumy nog HabaaeHMEM HEBPOJIOTA MO MECTY XKu-
TenbcTBa. Mo gaHHbIM KT rofoBHOro Mo3ra nepeg, BbINUCKOM (puc. 5a,
b) apaxHovaanbHble NPOCTPAHCTBA U KENYA04YKM MO3ra CAaHUPOBaHDI.
PekomeHz0BaH OCMOTP HEMPOXMPYpPra Yepes 3 Mec.

OBCYXOEHUE

Moaxoab! K neyeHnto 6onbHbIX ¢ MLUA B 0cTpoM Nepuoae Kposo-
M3IMAHMA HEOLHO3HAYHbI. He BbI3blBaET COMHEHWI HEOBXOAMMOCTb
BbIK/NHOYEHNA U3 KPOBOTOKA Pa30PBaBLLENCA aHEBPU3MbI, U KaK Cpes-
CTBO HEOT/NIOKHOW MOMOLUM — OCTAaHOBKA KpoBoTeuyeHus. Mpu sTom
MeTOoZ, 3TAanHOCTb M NOCNeA0BaTENbHOCTb XMPYPTUYECKOTO SIeYEHNA
OCTalTCA NPeAMETOM AMCKyccum [8, 9].

Takum 06pa3om, BbifiBNEHME UCTOYHUKA KPOBOU3IMAHUA ABNSA-
€TCA 0CHOBOMO/AraloLWyM MOMEHTOM B BbIbOpe MeToAa M 3TanHoCTU
NeYeHns AaHHbIX naumeHToB [10]. B ocTpom nepuroge KpoBOM3NWS-
HUS 1R BEPUPMKALMM UCTOYHUKA KPOBOMINUAHUA B HO/bLUMHCTBE
cnyyaes goctatoyHo KT B HaTvBHOM BuAae M KT-aHrmorpadwum [11,
12]. OueHuMBaeTCcA aCUMMETPUSA CKOMIEHUA KPOBM B apaxHOMAaNb-
HbIX NPOCTPAHCTBAX, HAIMYME CrYCTKOB B MECTax PacroNOXKEHUA pa-
30pBaBLUMXCA aHeBpu3M, Gopma, pasmep, HaMuMe AMBEPTUKY/IOB,
Han4me cnasma HecyLlen apTepun.

CoueTaHue LepebpasbHbIX aHEBPU3M OAHOMO KapOTUAHOIO
6acceliHa ¢ aHespuamoit MCA-NMMA — Il TMn no Ucnonbayemon Hamu
KnaccudmKaumm [13] — oTHocUTCA K Hanbosee YacTo BCTPeYatoLLmMmes
™mnam MUA.

MpeanoxeHbl onpeaenéHHble MPUHLMMbI COYETaHWUSA MOZLasb-
HOCTM 1 3TANHOCTU IeYEHMA NALMEHTOB, HAXOAALLMXCA B TAXKENOM CO-
ctoaHum (Hunt & Hess Grades lI-1V) [14]. He onpeaeneHbl NPUHLMMbI
M 3TaNHOCTb, BO3MOXHOCTb XMPYPr1YECKOrO IEYEHWMSA, KaK TaKOBOrO,
ANA NALMEHTOB, HaXOAALLMXCA B KpalHe TAXENOM cocToAaHMM (Hunt
& Hess Grades IV-V) [15]. 3T0 cBA3aHO KaK C HEMHOTOYUCNEHHOCTHIO
NaLMeHTOB, AOCTAaBNEHHbIX B PaHHUE CPOKM KPOBOM3NUAHUA 40 pPas-
BUTMA OBLUMPHbLIX HEOOPATMMbIX MOBPENKAEHUIA MO3FOBOM TKaHW B
CMeuyManm3npoBaHHbIi CTaLMOHap, TaK M HeobXxoaMMOCTbi0 MoAo-
6paTb MHAMBMAYANbHbIA GOPMAT IeYeHUsA C y4ETOM MHOTUX GaKTOPOB
(BO3pacT; conyTcTBytOLWan natonorua; pasmep, Gopma, KombUHaLMA

Puc. 5b KT 20n08H020 mo3aa nayueHmru C. neped svinuckol. Cmpen-
KaMu YKa3aHbl KAUNCa Ha aHespu3me npasoli nepukannésHoli apme-
PUU U CaHUPOBAHHbIE BOKOBbIE H(ETYOOYKU

Fig. 5b Postoperative CT scan of the head of the patient before
discharge. The arrow indicates the clip on the aneurysm of the right
pericallosal artery and the clot clearance of the lateral ventricles

cognitive impairment persisted. In addition, superimposed sys-
temic inflammatory response syndrome was controlled by antibi-
otic therapy. In these settings, occlusive lower extremities venous
and non-occlusive bilateral internal jugular veins thromboses de-
veloped, requiring anticoagulant therapy administration.

The patient was discharged and referred for a local outpa-
tient neurologist's follow-up treatment and rehabilitation. The CT
scan of the head before discharge (Fig. 5a, b) showed clot clear-
ance of the arachnoid spaces and the ventricles. A follow-up neu-
rosurgical evaluation was recommended after three months.

DISCUSSION

Approaches to treating patients with MIAs and acute sub-
arachnoid bleeding are a matter of debate. Nevertheless, exclud-
ing the source of bleeding from the circulation is a safety measure
beyond a reasonable doubt. At the same time, the techniques,
stages, timing and sequence of surgical treatment are still the
subject of discussion [8, 9].

Thus, identifying the source of bleeding is a fundamental
point affecting the selection of methods and stages of treatment
for these patients [10]. In the acute period of bleeding, in most
cases, non-contrast head CT and CT angiography of the cerebral
arteries are sufficient to verify the source of bleeding [11, 12]. In
addition, the asymmetry of blood accumulation in the arachnoid
spaces, clots at the locations of ruptured aneurysms, the shape
and size of the aneurysmal diverticula, and the spasm of the af-
ferent artery are assessed.

The combination of cerebral aneurysms in the carotid basin
with the MCA-ACA aneurysm, type ll, according to our classifica-
tion [13], is one of the most common MiAs.

Certain principles have been proposed for combining the
treatment modality and stages of patients in severe conditions
(Hunt & Hess Grades IlI-IV) [14]. However, the codes and assess-
ment criteria for the operability and surgical sequence for pa-
tients in poor condition (Hunt & Hess Grades IV-V) are not defined
[15]. This lack is due both to the sparse number of patients deliv-

557



Litvinenko DV et al Multiple intracranial aneurysms

AVICENNA BULLETIN
Vol 24 * No 4 % 2022

W NIOKaNM3aLmua aHeBPU3M; I0KaAM3auma U maccueHocTb CAK; Hanu-
4yne reMaToM M NPKU3HAKOB KOMMPECCUMM MO3Ta; HaanuKne Ba3ocnasma
U T.4.). TAXKECTb U «BecnepcnekTMBHOCTbY 00yCNaBAMBAIOT CAEPKaH-
HOEe OTHOLLEHME K IEYEHUIO TaKMX NALMEHTOB B PAAE KNMUHWK.

MpeBeHTMBHOE BbINONHEHWE AEKOMMPECCUBHOMN KPaHUMOTOMUU
Y NaLMeHTOB, HAaXOAALLMXCA B TAXENOM cocToAaHuM no Hunt & Hess
Grade V, oo pa3BUTUS HEKOHTPONMPYEMOW BHYTPUYEPENHOW runep-
TEH3UM B YCIOBUAX LepebpasbHOro Basocnasma M natepanbHoi
[MCNOKaLMM CPeAMHHbIX CTPYKTYP MO3ra NO3BONAET CHU3UTb NeTaslb-
HOCTb U1 YBE/IMYUTb KONIMYECTBO YA,0BNETBOPUTE/BbHBIX M XOPOLLMX UC-
X0408 (no wkane ncxogos Masro) [16, 17].

B ocTpom neproae KpOBOM3INAHWA BONPOC 06 MCMOb30BAHUK
3HA0BACKYNAPHOrO UM OTKPLITOTO MMKPOXMPYPrMYECKOro BMeLla-
TeNbCTBA CNefyeT peLlaTb, UCXOAA U3 0COBEHHOCTEN TeueHus 3abo-
NIeBaHMA Y KaXAOro KOHKPETHOro nauueHTta. Ecam nmeetca Tonbko
CAK, HeT NpM3HaKoB AMCNOKALMK M OTEKA MO3ra, YPOBEHb CO3HAHUA
no LWKT 9 u bonee, To Hanbonee noaxoasLLmm ByaeT BHyTpUCOCYAN-
CTOe BMeLLaTenbeTBo. MpM KOMNEHCMPOBAHHOM COCTOAHUM NaLMEH-
TOB BO3MOMHA 3MD0/IM3aLIMA BCEX UMEIOLLMXCA aHEBPU3M B Pa3HbIX
cocyaucTbix bacceitHax [18].

HeT eAMHOro MHEHWA NO NOBOAY BbIK/KOUYEHNA UHTAKTHBIX aHEB-
P13M OZHOTO COCYAMCTOro HacceliHa ¢ pa3opBaBLUECA aHEBPU3MONA
W JOCTYMHbIX U3 OAHOMO XWMpypruyeckoro Aoctyna. Mbl pasgensem
MPUHLMN MHOTO3TANHOCTU MPU BbIKAOYEHUN U3 KPOBOTOKA MHOMXe-
CTBEHHbIX aHEBPU3M, KMMUPYA TONBKO Pa3opBaBLLYHOCA aHEBPU3MY,
KaK CpefCcTBO OCTAaHOBKM KPOBOTEUEHMA. [JONOAHUTEbHbIE MaHUMNY-
NALMMU U apaxHOUAanbHas AUCCEKLMA ycyrybnsatoT TpaBmy MO3roBOro
BELLECTBA M NPOBOLMPYIOT COCYAUCTbIE HAPYLIEHUA 30H KPOBOCHAD-
YKEHUA apTepuil C UHTAKTHBIMU aHEBPU3MaMM B OCTPOM Nepuose Ta-
»énoro CAK.

BbIKNIOUEHME «XONOAHbLIX» AHEBPU3M cuMTaem Lenecoobpas-
HbIM NPOBOAMTbL B OTCPOYEHHOM NOPA/Ke, M3beras LONOIHUTENbHbIX
MaHUNYNALMIA Ha COCYAaX B YCI0BUAX Y¥Ke UMEIOLLLErocs Ba3ocnasma.

B nuTepatype umetotca Ny6aMKaLyMm 0 NPUMEHEHUU CUMY/b-
TaHHOIO XMpyprudeckoro neveHns MLUA y naLumMeHToB B KOMNEHCMPO-
BaHHOM COCTOAHWM 6€e3 TOUHO BePUPULMPOBAHHOMO UCTOYHUKA KpO-
Bom3nmaHuA [19]. Mcnonb3oBaHWe TaKoro 06bEMa XMPYPruyecKkoro
NeYeHNA Y KpaiHe TAXENDbIX NaLMEeHTOB B HaLWeN KAMHUKe He BCTpe-
4anochb, TaK KaK He OnpaBfaHO YBENMYMBAETCA PUCK Ba3ocnasma B
30HE XMPYPrUYECKUX MaHUNYAALMIA.

3AKNIOYEHUE

KamMnupoBaHue TONbKO pa3opBaBLUEiCs aHEBPU3MbI C LEKOM-
NPEeCCMBHOM TpenaHaLveli Yepena y NaLuyMeHToB C MHOXKECTBEHHbIMU
aHeBpM3MaMM U AUCNIOKaLMEN rOI0BHOTO MO3ra OTHOCUTCA K Mpea-
MoYTUTENIbHOMY 06BEMY XMPYPruYecKoro fedeHus. UcnonbaosaHue
TAaKTUKU NpPeAHAMEPEHHOTO MHOFO3TarNHOrO XMPYPruyeckoro ne-
YEHMA C NEepPBOHAYaNbHLIM BbIK/IOYEHMEM TO/IbKO Pa30pBaBLLeiica
aHeBPM3Mbl NO3BONAET YMEHBLUWUTL ONEPALMOHHYIO TPaBMy U MUHU-
MW3MPOBaTb PUCK BOSHUKHOBEHUSA COCYAWCTbIX HApyLLIEHWUI B 30HaX
KPOBOCHabKeHUA apTepuit, HeCYLLMX MHTAKTHbIE aHeBpM3MbIl. Manoe
KO/IMYeCTBO HAbAtOAEHWI 3TOM KaTeropum BONbHLIX TpebyeT Aasb-
HeWLLero u3y4yeHus ansa 060CHOBaHMA PaLMOHaNbHOM XMPYPruyecKon
TaKTUKM.

ered to a specialized hospital in the early stages of bleeding be-
fore the extensive irreversible brain tissue damage and the need
to develop an individualized treatment plan format considering
many factors, including age; comorbidities; size, shape, combina-
tion and localization of aneurysms; localization and massiveness
of the SAH, the presence of hematomas and signs of brain com-
pression, vasospasm, etc.). The severity and medical futility cause
areserved attitude towards treating such patients in many clinics.

Decompressive craniectomy in patients with poor Hunt &
Hess Grade (Grade V) before the development of uncontrolled in-
tracranial hypertension in the settings of cerebral vasospasm and
midline shift can reduce mortality and increase the likelihood of
favourable outcomes according to the Glasgow Outcome Score
(GOS) [16, 17].

In acute bleeding, endovascular or open microsurgical treat-
ment selection should depend on the individual patient's disease
course. For example, suppose only SAH is present, there are no
signs of dislocation of the brain and cerebral oedema, and the
GCS is nine or more. In that case, the endovascular intervention
will be most appropriate. Furthermore, in the patient's stable
state, endovascular embolization of all existing aneurysms in var-
ious vascular territories is possible [18].

There is no consensus on the issue of eliminating unrup-
tured aneurysms and ruptured aneurysms of single vascular beds
accessible from the same surgical approach. We stick to the prin-
ciple of a multi-stage treatment of multiple aneurysms, clipping
only a ruptured aneurysm to stop bleeding. In the acute severe
SAH, additional manipulations and arachnoid dissection exacer-
bate trauma to the medulla and cause vascular disturbances in
the areas that receive blood supply from the artery where the
unruptured aneurysms are located.

It is reasonable to eliminate unruptured aneurysms in stag-
es, avoiding additional manipulations on the vessels in already
existing vasospasm.

There are publications on the simultaneous surgical treat-
ment of MIAs in patients in a stable state without an accurately
identified source of bleeding [19]. However, the extent of surgery
in extremely severe patients is not considered appropriate in our
clinic because the risk of vasospasm in the area of surgical proce-
dures is not justified.

CONCLUSION

Clipping of only ruptured aneurysms with decompressive
craniotomy in patients with MIAs and brain dislocation is the pre-
ferred extent of surgical treatment. Using intentional multi-stage
surgical treatment can reduce surgical trauma and minimize the
risk of vascular disturbances in the areas that receive blood sup-
ply from the artery where the unruptured aneurysms are locat-
ed. However, this category's sparse number of patients requires
further study to substantiate the selection of appropriate surgical
tactics.
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